We describe a new extinct genus and species of bat in the endemic Neotropical family Natalidae from the early Miocene (early Hemingfordian land mammal age) Thomas Farm Local Fauna in northern peninsular Florida. The Natalidae are a small family composed of 6 living species restricted to Middle America, South America, and the * Correspondent: gmorgan@nmmnh.state.nm.us West Indies. The species described in this study is the 1st known extinct member of the Natalidae, excluding 5 other extinct Tertiary genera (Ageina, Chadronycteris, Chamtwaria, Honrovits, and Stehlinia) that have been considered natalids based on the concept of the family proposed by Van Valen (1979) . These 5 genera are referred to the superfamily Nataloidea following Sim-mons and Geisler (1998) but are not considered members of the Natalidae sensu stricto.
We also report a proximal radius of a natalid from the Oligocene I-75 Local Fauna, located near Gainesville, Alachua County, Florida, about 80 km southeast of Thomas Farm. The I-75 site is the oldest land-vertebrate locality in Florida (Patton 1969) , dating to the Whitneyan land mammal age (early Oligocene, about 30 ϫ 10 6 years ago). The radius from the I-75 site cannot be identified below the family level but is important because it represents the oldest fossil record of the Natalidae.
The discovery of a new genus and species of Natalidae from the early Miocene of Florida provides new information on the historical biogeography and phylogeny of this small and enigmatic group of New World bats. The identification of a natalid nearly 20 million years older than any other known member of this family prompted us to examine the phylogenetic relationships of all species within the Natalidae. Although our primary aim was to determine the systematic position of the new Florida Miocene natalid, we also examined the relationships among the 6 extant species of natalids because no formal hypothesis of relationships has been proposed for the family.
MATERIALS AND METHODS
In the late 1950s and early 1960s, Clayton Ray of the Florida State Museum (now the Florida Museum of Natural History [FLMNH] ) and Pierce Brodkorb of the University of Florida Department of Zoology began screenwashing sediments from Thomas Farm for small vertebrates. These early screenwashing efforts led to systematic studies of frogs (Holman 1965 (Holman , 1967 , salamanders and lizards (Estes 1963 ), snakes (Auffenberg 1963 , birds (Brodkorb 1956) , and rodents (Black 1963) . Bat fossils also were recovered during this early screenwashing program, but early finds did not include specimens of the new natalid. The majority of bat fossils from Thomas Farm, including all natalid specimens described here, were collected from about 2 metric tons of sediment screenwashed between 1981 and 1985 by Ann Pratt and Arthur Poyer as part of Pratt's dissertation on the taphonomy and paleoecology of the Thomas Farm vertebrate fauna (Pratt 1989 (Pratt , 1990 Pratt and Morgan 1989) . The use of fine-mesh screens (1-mm opening) resulted in the recovery of large numbers of isolated bat teeth that passed through the standard window screening used by earlier workers. Bat fossils were recovered throughout the 3-m section of sediments excavated at Thomas Farm in the early 1980s, but the greatest number of bats occurred in a 1-m-thick unit of lime sand near the top of the section (unit 15; Pratt 1989 Pratt , 1990 .
All fossils cited are from the vertebrate paleontology collection, FLMNH, University of Florida, Gainesville (UF) . We follow the chiropteran dental terminology of Legendre (1984) and Menu and Sigé (1971) . We use standard abbreviations for tooth positions in mammals, with uppercase letters for upper teeth and lowercase letters for lower teeth: I and i (upper and lower incisors), C and c (upper and lower canines), P and p (upper and lower premolars), and M and m (upper and lower molars). The terminology for chiropteran postcranial elements follows Smith (1972) and Vaughan (1959) . All measurements of fossils are in millimeters.
We compared the Thomas Farm natalid fossils with at least 2 skulls and 2 complete skeletons of each of the 6 extant species of Natalidae and the potentially related families Furipteridae, Thyropteridae, and Vespertilionidae (see Appendix I for comparative material examined).
Methods of phylogenetic analysis.-There is no previous intrafamilial phylogenetic analysis for the Natalidae. We developed a hypothesis of relationships based on parsimony analysis (using PAUP 4.0b10 software -Swofford 2000) of the Floridian fossils and all 5 extant species generally recognized as members of the Natalidae (Koopman 1993 (Koopman , 1994 Nowak 1994 ; Appendix I) plus Natalus major, which we recognize as a valid species following Morgan (1989b) . Morphological comparisons disclosed 50 characters that may be phylogenetically informative (Appendix II). We scored 24 cranial, dental, and humeral characters that are present in the fragmentary fossils as well as in extant natalids (Appendix II, . The remaining 26 cranial and postcranial characters were available only in the extant natalids (with missing values coded for the fossil taxon). Characters and character states are based on Dalquest (1950) , Goodwin (1959) , Koopman (1994 ), Miller (1907 , Ottenwalder and Genoways (1982), Silva Taboada (1979) , Simmons (1998) , Geisler (1998), Van Valen (1979) , and our personal observations.
There has been controversy surrounding the higher-level relationships of the Natalidae. In 1 study by Simmons and Geisler (1998) , the Natalidae were part of a clade (Nataloidea) that also included the Furipteridae, Thyropteridae, and Myzopodidae. In their analysis (Simmons and Geisler 1998) , this clade was sister to the Vespertilionoidea (Vespertilionidae and Molossidae) and farther removed from the Noctilionoidea. In a contrasting analysis based on mitochondrial DNA, Van Den Bussche and Hoofer (2001) found the nataloids (except Myzopodidae) strongly associated with the Noctilionoidea (Noctilionidae, Mystacinidae, Mormoopidae, and Phyllostomidae) and far removed from the Vespertilionidae and Molossidae. More recently, using additional evidence from nuclear genes, Hoofer et al. (in press ) reexamined yangochiropteran bats, including all the aforementioned families. In their analysis Nataloidea was found to be polyphyletic; Natalidae clustered with Vespertilionidae and Molossidae, whereas Furipteridae and Thyropteridae clustered with the Noctilionoidea. Based in part on the analysis of Hoofer et al. (in press) and in part on the traditional association of Natalidae with Vespertilionidae from morphological data, we used 2 vespertilionids (Kerivoula picta and Myotis lucifugus) as a monophyletic out-group in our phylogenetic analysis. Moreover, in a recent article, Horácek (in press) noted that among living vespertilionids, Myotis and Kerivoula had the most primitive dentition.
A simple branch-and-bound search yielded a single most parsimonious tree of 82 steps. We then used the bootstrap and jackknife methods with branch-and-bound search to examine trees that were 1 step to a few steps longer than the most parsimonious tree in order to calculate Bremer support values for branches in the consensus cladograms (Simmons 2000) . Results from bootstrap and jackknife methods were very similar, so only the bootstrap results are reported below. The number of bootstrap replicates was set to 10,000 but was similar when set to 1, 000 .
Fossil localities.-The Thomas Farm site, located 12 km north of Bell in Gilchrist County in northern peninsular Florida ( Fig. 1) , has produced the best known early Miocene (early Hemingfordian land mammal age) vertebrate fauna in eastern North America. There are detailed accounts of the discovery, excavation, geology, and stratigraphy of Thomas Farm (Auffenberg 1963; Pratt 1989 Pratt , 1990 Simpson 1932; White 1942) , as well as faunal lists and bibliographies (Olsen 1962; Ray 1957; Webb 1981) . The Thomas Farm Local Fauna is composed of about 90 species of vertebrates (Webb 1981) , primarily consisting of terrestrial forms, although freshwater taxa are present, including frogs, salamanders, pond turtles, alligators, and aquatic birds. There are 23 species of large mammals from Thomas Farm, the most abundant of which is the three-toed horse, Parahippus leonensis (Hulbert 1984) . This site has an exceptionally rich small-vertebrate fauna of nearly 70 species, including large and taxonomically diverse samples of frogs, lizards, snakes, birds, bats, and rodents. In addition to bats, other small mammals from Thomas Farm include a didelphid, a soricid, 3 sciurids, 2 heteromyids, and an eomyid (Pratt 1989; Webb 1981) .
The fossiliferous Miocene sediments at Thomas Farm consist of alternating layers of clay and sand filling a 30-m-deep sinkhole developed in Eocene marine limestone (Pratt 1989 (Pratt , 1990 ). The fossil assemblage from the lime sand JOURNAL OF MAMMALOGY appears to represent a cave deposit that formed through 2 processes: the natural accumulation of bat carcasses on a cave floor and a coprocoenosis representing the fecal remains from small mammalian carnivores or the regurgitation pellets of raptorial birds. Pratt (1989) concluded that the Thomas Farm site consisted of a deep sinkhole surrounded by a forested habitat. The abundance of bats suggests that caves probably occurred in the walls of the sinkhole.
The mammalian fauna from Thomas Farm, in particular the carnivores, equids, artiodactyls, and sciurids (Forstén 1975; Maglio 1966; Pratt and Morgan 1989; Tedford and Frailey 1976) , indicates a late early Hemingfordian age (between 18 ϫ 10 6 and 19 ϫ 10 6 years ago). The early Hemingfordian is defined in part by the 1st appearance of the immigrant carnivores Amphicyon, Hemicyon (Phoberocyon), and Leptarctus, the 1st occurrence of the canid Tomarctus and the camelid Floridatragulus, and the last occurrence of the small amphicyonid Cynelos and the rhinocerotid Menoceras (Tedford et al. 1987) , all of which are present at Thomas Farm. Other correlative early Hemingfordian faunas from the western United States are the Garvin Gully Fauna of Texas, the faunas from the Runningwater Formation of Nebraska, the Flint Hill Local Fauna of South Dakota, and the Martin Canyon Local Fauna of Colorado (Tedford et al. 1987) .
Fossil bats were initially reported from Thomas Farm by Lawrence (1943) , who described 2 new genera and species of Vespertilionidae, Suaptenos whitei and Miomyotis floridanus. Czaplewski and Morgan (2000) recently described a 3rd extinct genus and species of vespertilionid from Thomas Farm, Karstala silva, characterized by its large size. All the natalid fossils from Thomas Farm were collected in the early 1980s as part of an intensive screenwashing project (Pratt 1989 (Pratt , 1990 ). Thomas Farm has the largest known sample of bats from any prePleistocene fossil deposit in North America, numbering almost 2,000 specimens. The chiropteran fauna is composed of at least 8 species, including 1 species each in the Neotropical families Emballonuridae, Natalidae, and Molossidae and 5 species of Vespertilionidae Morgan 1989a; Morgan and Czaplewski 2000) . In addition to Suaptenos whitei, Miomyotis floridanus, and Karstala silva, the Thomas Farm vespertilionids include an undescribed genus similar to Lasiurus and a 2nd undescribed genus similar to Corynorhinus. The Vespertilionidae dominate the Thomas Farm chiropteran fauna.
The I-75 Local Fauna is not nearly as well documented as Thomas Farm, with only 1 summary paper on the locality (Patton 1969) . The site was discovered in 1965 during the construction of Interstate Highway 75 through Gainesville, Alachua County, in northern peninsular Florida (Fig. 1) . The I-75 site consists of fossiliferous clays deposited in a small karst solution cavity developed in marine Eocene limestone. The I-75 site has a diverse vertebrate fauna containing about 45 species (Patton 1969) . The large mammal fauna is composed of 2 carnivores, including the amphicyonid Daphoenus and a mustelid, the horse Miohippus, a tayassuid, an oreodont, and the small artiodactyl Leptomeryx. I-75 also has a rich microvertebrate fauna, including frogs, salamanders, lizards, snakes, and small mammals (Holman 1999; Patton 1969) . Small mammals include the didelphid Herpetotherium; the insectivore Centetodon cf. C. wolffi; 6 species of bats (see below); the leporid Palaeolagus; and at least 4 species of rodents, Eutypomys, a heteromyid, and 2 eomyids.
Previous workers (Emry et al. 1987; Patton 1969) placed the I-75 Local Fauna in the Whitneyan land mammal age (early Oligocene, 30 ϫ 10 6 to 32 ϫ 10 6 years ago-Woodburne and Swisher 1995), making it the oldest land vertebrate fauna known from Florida. Whitneyan faunas are otherwise unknown outside the northern Great Plains (Tedford et al. 1996) . Most of the age-diagnostic mammals from I-75 occur in the Whitneyan and early Arikareean land mammal ages. The presence of Centetodon, Eutypomys, Leptomeryx, Miohippus, and Palaeolagus in I-75 establishes an early Arikareean or older age (older than 24 ϫ 10 6 years ago- Tedford et al. 1987 Tedford et al. , 1996 . The similarity of the bat faunas from I-75 and the early Arikareean (26 ϫ 10 6 to 28 ϫ 10 6 years ago) Brooksville 2 Local Fauna from central Florida (Hayes 2000) suggests that these 2 faunas are close in age. The absence of mammals in the I-75 Local Fauna that are restricted to the Arikareean (e.g., the small artiodactyl Nanotragulus) indicates a late Whitneyan age (about 30 ϫ 10 6 years ago), making the I-75 natalid specimen about 12 million years older than the Thomas Farm natalid.
The I-75 site provides the earliest record of Diagnosis.-Mandibular ramus is deep below molars. Ventral margin of mandible is straight between p4 and mandibular angle. Summit of coronoid process of mandible is comparatively well developed with triangular-shaped dorsal tip. Anterior edge of coronoid process curves posterodorsally from alveolar margin to dorsal tip of coronoid at an angle of about 70Њ. Coronoid process rises above level of articular condyle. Posterior portion of coronoid process slopes ventrally from tip of coronoid down to condyle. Distinct mandibular angle is present directly ventral to tip of coronoid. Base of angular process is located halfway between ventral edge of mandible and alveolar margin in vertical dimension and about halfway between coronoid and condyle in anteroposterior dimension. Angular process does not flare strongly laterally. Mandibular foramen opens level with alveolar margin. Two features, the comparatively well-developed triangular-shaped coronoid process that is taller than the articular condyle and the ventral position of the mandibular foramen and angular process, reflect a lesser degree of dorsal cranial flexion in Primonatalus than in Natalus. Posterior mental foramen located in deep concavity near alveolar margin between roots of c1 and p2. The p3 is larger, longer, and more compressed with distinct concavity posterior to main cusp. Metaconid and entoconid same height on m1 and m2. Carnassial-like notches on cristid obliqua and postcristid on lower molars (Figs. 2A, 2B , and 3C) present but weak. Lophid associated with carnassial-like notch extending posteriorly from cristid obliqua into talonid basin absent. Talonid notch was deeper than in Re- cent natalids because of taller metaconid and more ventral connection of entocristid to trigonid. Cristid obliqua also connects to trigonid more ventrally. Labial cingular cusp of P4 is low. Occlusal outline of P4 has anterior indentation. Talon weakly developed on M1-2. Lingual cingulum weak on upper molars. Humerus has broad triangular-shaped epitrochlea with no notch between weak medial process and distal spinous process. Distal spinous process small, projecting only to edge of trochlea or very slightly distal to it, and separated from trochlea by narrow but distinct notch.
Etymology.-Primus (Latin), 1st, original, early, and Natalus (Latin), generic name for all currently recognized Recent species in the family Natalidae. The name indicates that this is the earliest known representative of the Natalidae. Thomas Farm fossils of Primonatalus are compared with Recent Natalidae in considerable detail because of their importance in interpreting the phylogenetic relationships among all natalids. Most comparisons are with the 3 subgenera of Natalus: Natalus (including the species major, stramineus, and tumidirostris), Chilonatalus (including the species micropus and tumidifrons), and Nyctiellus (including the species lepidus). The subgenera of Natalus are discussed in the context of genera, and our phylogenetic analysis suggests that these 3 subgenera are best recognized as genera (see below). Individual species are mentioned only where significant differences exist between the species in a subgenus. Primonatalus is intermediate in size for the family, smaller than the species in the subgenus Natalus but larger than N. The most complete fossil of Primonatalus prattae from Thomas Farm is the holotype, a partial right dentary with all 3 molars (UF 108641; Figs. 2A-C and 3C). The ascending ramus of the type is nearly complete, but the horizontal ramus is missing anterior to m1. The coronoid process and articular condyle are intact, and the angular process is missing only the tip. The horizontal ramus is comparatively deep below the molars and has a straight ventral edge. The ventral margin is nearly parallel to the alveolar margin of the toothrow from the p4 posteriorly to the mandibular angle. The horizontal ramus is also relatively deep with nearly parallel ventral and alveolar margins in Natalus. The horizontal ramus is more slender and curved ventrally below the m1 and m2 in Chilonatalus and Nyctiellus. The coronoid process of Primonatalus is triangular in shape and has a definite dorsal tip. The tip of the coronoid is taller than the articular condyle so that the posterior portion of the coronoid process slopes posteroventrally from its tip to the condyle. In all Recent natalids, the coronoid . Abbreviations: ant. ϭ anterior; asc ϭ anterior semicircular canal; aub ϭ auditory bulla; bap ϭ basisphenoid pits; br ϭ broken semicircular canal exposing internal chamber; fec ϭ fenestra cochleae (ϭfenestra rotunda); fev ϭ fenestra vestibuli (ϭfenestra ovalis; for footplate of stapes); ff ϭ facial foramen; fom ϭ foramen magnum; fsm ϭ fossa for stapedius muscle; gic ϭ groove for internal carotid artery; gsa ϭ groove for stapedial artery; iam ϭ internal acoustic meatus; lat. ϭ lateral; lsc ϭ lateral semicircular canal; oc ϭ occipital condyle; pr ϭ small, hooked posteroventral tubercle on the periotic; psc ϭ posterior semicircular canal; pt ϭ pterygoid; saf ϭ subarcuate fossa; sc ϭ semicircular canal; sty ϭ stylohyal; va ϭ vestibular aqueduct; vent. ϭ ventral; za ϭ zygomatic arch. Labels are our provisional interpretations based on Staněk (1933) and Wible et al. (2001). process is more reduced and its anterior edge forms a right angle with the horizontal ramus, whereas the posterior edge is nearly horizontal or slopes very slightly dorsally. The articular condyle is slightly higher than the tip of the coronoid in Recent natalids. The anterior edge of the coronoid in the fossil is not vertical as in most other natalids but curves posterodorsally from the alveolar margin to the tip of the coronoid at A) anterior view; B) medial view; C) posterior view; D) lateral view; and E) distal view. Abbreviations: c ϭ capitulum; le ϭ lateral epicondyle; lrc ϭ lateral ridge of capitulum; me ϭ epitrochlea or medial epicondyle; mp ϭ medial process of epitrochlea; mrc ϭ medial ridge of capitulum; rf ϭ radial fossa; sp ϭ spinous process of epitrochlea (ϭdistal spinous process); tr ϭ trochlea.
an angle of about 70Њ. The presence of a well-developed coronoid with a distinct triangular dorsal portion is clearly a primitive feature of Primonatalus, probably reflecting its lesser degree of dorsal cranial flexion compared with modern natalids.
Primonatalus has a distinct mandibular angle located on the ventral edge of the dentary anterior to the angular process and directly below the dorsal tip of the coronoid. There is a minor degree of dorsal flexion of the ascending ramus posterior to the mandibular angle. A distinct mandibular angle is lacking in Natalus because of the sharp dorsal upturning of the mandible just posterior to m3. Chilonatalus has a weak mandibular angle located in a more dorsal position and farther posteriorly than in the fossil, posterior to the tip of the coronoid. Nyctiellus has a distinct mandibular angle located slightly posterior to the dorsalmost projection of the coronoid and dorsal to the ventral margin of the horizontal ramus.
The angular process on the type dentary of Primonatalus is damaged, but it does not flare as strongly laterally as in other natalids, particularly Natalus. In lateral aspect, the base of the angular process of the fossil is situated at a level halfway between the alveolar margin and the ventral edge of the dentary and is also located farther anteriorly than in living natalids, approximately halfway between the articular condyle and the tip of the coronoid. The anteroventral position of the angular process in Primonatalus also reflects the lesser dorsal flexion of the ascending ramus in the fossil species. Viewed laterally, the angular process is located directly ventral to the articular condyle in Natalus and is positioned well dorsal to the alveolar margin of the toothrow. The angular process of Chilonatalus is located directly below, or very slightly anterior to, the articular condyle and is at the same level or slightly dorsal to the alveolar margin of the toothrow. In Nyctiellus, the angular process is located anterior to the articular condyle and slightly ventral to the alveolar margin of the toothrow. In dorsal and posterior views, the angular process of Primonatalus does not flare laterally from the vertical plane of the ascending ramus. In Chilonatalus and Nyctiellus the angular process flares slightly, and in Natalus it flares widely. In lateral view, the angular process of Primonatalus is curved and bears a small transverse crest along the dorsal edge of the tip. The angular process is more curved with a sharper hook in Nyctiellus, strongly curved and hooked at the tip in Chilonatalus, and straight with a crest along the lateral edge of the tip in Natalus.
In dorsal view, the ascending ramus of the dentary in Primonatalus is not inclined as far laterally as in Natalus and Chilonatalus. The coronoid process of the fossil is nearly vertical and located in the same plane as the labial edge of the toothrow. The coronoid process flares much farther laterally in Natalus and Chilonatalus. Nyctiellus is somewhat intermediate between Primonatalus and the 2 other living subgenera in the location of the coronoid process. The relative position of the mandibular foramen also reflects the degree of dorsal flexion of the braincase and ascending ramus. The mandibular foramen is located at the same level as the alveolar margin in Primonatalus and Nyctiellus and dorsal to the alveolar margin in Chilonatalus and Natalus. Among the 3 living subgenera of Natalidae, Natalus shows the greatest degree of dorsal flexion of the skull and consequently the strongest dorsal upturning of the ascending ramus of the dentary. Nyctiellus shows the least dorsal flexion of the braincase and ascending ramus, whereas Chilonatalus is somewhat intermediate, although more similar to Natalus. All living natalids are more derived in this suite of characters than is Primonatalus. Compared with living natalids, Primonatalus has a reduced degree of dorsal upturning of the ascending ramus of the dentary that is reflected in the ventral position of the articular condyle, angular process, and mandibular foramen and the well-developed coronoid process with a distinct dorsal process. The fossil species is clearly the most primitive member of the family in characters relating to the dorsal flexion of the ascending ramus.
The lower molars of Primonatalus are most similar in size to teeth of Chilonatalus tumidifrons from the Bahamas. Measurements of P. prattae teeth are provided in Table 1 . The cusps of the fossil teeth are less inflated or robust than in Natalus but are more inflated than in Chilonatalus, in which the crests are more slender and the cusps are sharp and spikelike. The talonids are somewhat narrower in the fossil than in Chilonatalus. The metaconid and entoconid are the same height on the m1 and m2 of the type dentary of P. prattae, whereas on m3 the metaconid is slightly taller than the entoconid. The entoconid is slightly higher than the metaconid on m1-3 in all living natalids. The talonid notch is deeper in the fossil species owing to both the relatively higher metaconid and the more ventral connection of the entocristid on the trigonid below the metaconid. The cristid obliqua also connects nearer the base of the trigonid ventral to the protoconid in the fossils, thus forming a deeper notch than those in Natalus and Chilonatalus. The small carnassial-like notches in the cristid obliqua and postcristid (Figs. 2A, 2B , and 3C) tend to form a small ''valley'' connecting the 2 crests in Primonatalus, but this feature is not as well developed as in Recent natalids. The ridge trending posteriorly from the cristid obliqua, just lingual to the ''valley'' connecting the carnassial-like notches, is lacking in the fossils. Lower molars of Nyctiellus are distinctly different from those of Primonatalus, Natalus, and Chilonatalus. Talonids are very broad and compose about two-thirds the length of the tooth on m1 and m2. In other natalids, the trigonid and talonid are approximately equal in size. Because of the greater breadth of the talonids in Nyctiellus compared with other natalids, the cristid obliqua forms a more acute angle with the trigonid. The cristid obliqua attaches to the trigonid ventrally in Nyctiellus, as in the fossil species. Both the paraconid and metaconid are very small in Nyctiellus compared with other extant natalids and Primonatalus. Overall, the lower molars of Primonatalus are most similar to those of Natalus.
One of the paratype dentaries of Primonatalus prattae (UF 108642) possesses the p3 and the alveoli for p2 and p4 (Figs. 3A and 3B), providing additional information on the dental morphology not evident in the type specimen. Like all living natalids, P. prattae has a single-rooted p2 and a doublerooted p3 and p4. The p3 of Primonatalus is relatively larger than the p3 of Natalus, even though the species of Natalus are larger than the fossil in most other dimensions. The p3 of the fossil species is comparatively longer and more laterally compressed than in any living natalid. The p3 in the fossil possesses a distinct concavity between 2 vertical crests posterior to the primary cusp. This concavity is present in Chilonatalus, but absent in Natalus, in which the p3 is symmetrical anterior and posterior to the main cusp with only 1 crest descending posterior to the main cusp. The p3 is comparatively shorter and broader in Nyctiellus than in Primonatalus, but it has a distinct concavity between 2 crests posterior to the main cusp.
A 2nd paratype dentary of Primonatalus prattae (UF 108647) is edentulous but contains the alveoli for the lower incisors, canine, and p2-4 (Figs. 2F-H) . This specimen has a large mental foramen located in a deep concavity positioned high on the dentary between the roots of c and p2. In Natalus and Chilonatalus, the region between the alveoli of c and p2 is not as concave as in the fossil, and the mental foramen is more ventrally located, about halfway between the alveolar margin of the toothrow and the ventral margin of the dentary and ventral to the alveoli of both c and p2. Nyctiellus has a smaller mental foramen in a shallower concavity. The anterior mental foramen is comparatively large in Primonatalus and is located at the mandibular symphysis, immediately ventral to i1 and extending posteriorly to the level of i2. The anterior mental foramen is very small and inconspicuous in Natalus and Chilonatalus and extends posteriorly only to the middle of i1. The anterior mental foramen is well developed in Nyctiellus and extends poste-riorly to i2. The mandibular symphysis in the fossil is a short, inclined oval with a nearly flat articular surface. The ventral edge of the symphysis of Primonatalus projects slightly below the lower margin of the horizontal ramus. The symphysis in Chilonatalus and most Natalus (except N. stramineus) has a narrower, more elongate oval outline and projects much more posteroventrally than in Primonatalus, Nyctiellus, and Natalus stramineus. This process is small in Nyctiellus, like the fossil. The fossil dentary possesses alveoli for 3 lower incisors; the first 2 are coalesced and are separated from the 3rd by a tiny ridge. This situation matches that in Chilonatalus, in which i1 and i2 are close to one another but are separated from i3 by a minute diastema. In Nyctiellus and Natalus the lower incisors are equally spaced.
A partial left maxilla with M1 and M2 (UF 108638) is the only portion of the skull of Primonatalus preserved (Figs. 4B-D) . This specimen retains the anteriormost region of the zygomatic arch and the anterior and ventral margins of the orbit, as well as the posterior opening for the infraorbital foramen. The zygomatic arch is flared somewhat laterally in the fossil and the anterior edge of the muscle scar for the masseter muscle is located at the level of the posterior root of the M3. The anterior edge of the orbit in Primonatalus is located above the mesostyle of M2 and is nearly vertical, inclined only slightly anteriorly. The portion of the maxilla between the ventral edge of the orbit and the alveolar margin of the toothrow above M1-3 is relatively deep in the fossil. Primonatalus possesses a deep, funnel-shaped fossa at the anterior edge of the orbit that incorporates both the lachrymal foramen and the posterior opening of the infraorbital foramen. The dorsal lachrymal foramen and ventral infraorbital foramen are both large in Primonatalus and are separated only by a thin splint of bone. The anterior orbital fossa of Natalus (excluding N. tumidirostris) is similar in morphology to that of the fossil, being a deep funnel-shaped cavity with large lachrymal and infraorbital foramina separated by a thin ridge of bone. The overall size of the anterior orbital fossa and the 2 foramina are reduced in N. tumidirostris because of the inflation of the rostrum on the medial wall of the orbit. In Chilonatalus, the anterior orbital fossa is reduced in size compared with the fossil and most species of Natalus. The posterior opening of the infraorbital foramen in Chilonatalus is large and round and widely separated from the small dorsal lachrymal foramen. The anterior orbital fossa and the openings of both foramina located within it are much reduced in Nyctiellus owing to the greatly inflated rostrum. The anterior edge of the orbit in Chilonatalus is inclined slightly anteriorly as in the fossil, and the maxilla below the orbits is broader anteriorly and thinner posteriorly compared with Primonatalus. The anterior portion of the zygomatic arch above the M3 is considerably thinner in Chilonatalus than in the fossil. The anterior base of the zygomatic arch begins at the anterior edge of M3 in Chilonatalus but posterior to the M3 in the fossil. In Natalus, the anterior edge of the orbit is vertical, the anterior portion of the zygomatic arch is thinner and more parallel-sided than in Primonatalus, and the masseteric muscle scar extends anteriorly to about the middle of M3. In Nyctiellus, the anterior edge of the orbit is oriented at about a 45Њ angle to the toothrow, the maxilla below the orbit is very deep, and the masseteric muscle scar extends to the middle of the M3. The anterior process of the zygomatic arch is more robust in Nyctiellus than in any other natalid.
The upper molars of Primonatalus prattae are similar to those of living members of the Natalidae. Apparently, dental morphology of both the upper and lower molars has remained persistently conservative in this family because only minor changes are observed to have occurred since the early Miocene. The M1 and M2 of Primonatalus have a narrower trigon basin than in Recent natalids owing to the reduced talon and metaconule in the terminology of Legendre (1984) . An ''incipient hypocone'' appears as a small cusp on the cingulum of the talon. This cusp is present on M1, but not on M2, in Primonatalus, Natalus major, and N. stramineus but not in N. tumidirostris. The M1 talon lacks the ''incipient hypocone'' in Nyctiellus, Chilonatalus, and N. tumidirostris. The talon is very small on M1 and virtually absent on M2. The parastyle is reduced on M2, and the protocone is located closer to the paracone on both M1 and M2. The lingual cingulum is reduced in the fossil teeth, especially ventral to the protocone. In Natalus, M1 is squarish, and M2 is more rectangular in occlusal outline. Both upper molars in Natalus are squared off lingually because of the broad trigon basin and the well-developed talon. Both teeth are nearly as broad lingually as labially. In Primonatalus, the 2 upper molars are noticeably narrower lingually than labially. The M1 is broader lingually than the M2 owing to the slight development of a talon, whereas M2 is essentially triangular. In Chilonatalus, M2 is more similar to the fossil, with a very weak to nearly absent talon. The parastyle and talon are both present on M2 in Nyctiellus but are very small. The M1 and M2 are both narrow anteroposteriorly in Nyctiellus as in the fossils owing to the weakly developed talon. In Primonatalus and Nyctiellus there is no connection between the posterior end of the postprotocrista and the metacingulum in M1 and M2. In Chilonatalus and Natalus there is a weak-to-moderate connection of these 2 structures. The lingual cingulum in M1 and M2 is complete in Natalus, interrupted around the base of the protocone in Primonatalus and Chilonatalus, and more widely interrupted in Nyctiellus.
A dental synapomorphy of natalids that is absent in other extant and extinct nataloids is the presence in M1 and M2 of a small curved crest extending forward from the mesostyle into the anteroexternal valley (Fig. 4B) . In M1 this crest is straighter and more prominent and has a tendency to be rather cuspate, often giving a twinned appearance to the mesostyle. In M2 the crest is less prominent with no tendency to appear cuspate; instead, it is more smoothly curved inward toward the postparacrista. In Primonatalus this mesostylar crest is irregularly cristate in M1 and is abruptly terminated at its anterior end by a small cusp separating it from an anterior remnant of the ectocingulum that extends backward from the parastyle. Often a miniscule stylar cuspule appears at the posterior end of this anterior ectocingulum, across the small gap from the mesostylar crest. In M2 of Primonatalus the mesostylar crest is more smoothly cristate and more strongly curved inward (lingually). A small posterior remnant of the ectocingulum occurs in both M1 and M2 of Primonatalus, extending forward from the metastyle halfway across the posteroexternal valley and terminating in a very small stylar cuspule. Attributes of the mesostylar crest and stylar shelf of M1 and M2 in Chilonatalus and Natalus are similar to Primonatalus. Nyctiellus differs from the other genera in having mesostylar crests that are very small and weak and in lacking the remnants of the ectocingulum posterior to the parastyle and anterior to the metastyle. M3 has a weak mesostylar crest in Primonatalus and Chilonatalus. This ridge is absent in M3 in Nyctiellus and Natalus.
Another dental synapomorphy uniting all Natalidae is the presence of a cingular (or ''stylar'') cusp labial to the primary cusp on P4 (Figs. 4E and 4F ). This cusp is absent in the extinct nataloids Honrovits, Chadronycteris, and Chamtwaria. Stehlinia has P4 with a strong rise in the labial cingulum, but no cingular cusp occurs in that genus either. In Primonatalus the tip of the cingular cusp is broken in the sole available specimen of P4 (UF 121136), but the cusp appears to have been low. In extant genera the labial cingular cusp is low in Nyctiellus, intermediate in height in Natalus, and highest in Chilonatalus. The P4 in all natalids is 3-rooted. The P4 of Primonatalus is distinct from that of extant natalids in having a narrow anterolabial projection in occlusal view; the portion of P4 supported by the anterolabial root is separated from the lingual portion of the tooth by an indentation in the cingulum. The lingual moiety of P4 (''talon'') is broadly rounded in Primonatalus. In the extant natalids there is no anterolingual indentation, and the anterolabial corner of the P4 is rather broadly quadrate. The overall outline of P4 in occlusal view is roughly squarish in the labial half and broadly rounded in the lingual half in Chilonatalus and Natalus. Nyctiellus is distinct from the others in being relatively shorter anteroposteriorly and in having a narrower and more pointed lingual half, giving the tooth a roughly triangular occlusal outline. In Chilonatalus the rounded lingual portion does not extend so far lingually as in Primonatalus so that the tooth is transversely narrower.
Three periotics of Primonatalus (Figs. 5A-D) are virtually identical to the periotics of modern natalids. All are broken, but 1 of the fossil periotics preserves 2 of the semicircular canals. The cochlea of Primonatalus makes about 2¼ turns. The cochlea of Natalus stramineus appears to make about 2¼ turns, but in all other living species of natalids the cochlea makes about 2½ turns. A small tubercle arises from the smooth, rounded posteroventral surface of the cochlea of all natalids. This small tubercle is situated just ventral to the fenestra cochleae. It bears a tiny hooklike process at its lateral end that partly encircles the internal carotid artery in life and contacts part of the posterior end of the stylohyal. The tubercle and hook are transversely short in Primonatalus. The transverse width of this tubercle varies in Natalus; in N. stramineus it is short and very similar to that in Primonatalus, in N. tumidirostris it is longer and rather more flattened on its posteroventral surface, and in N. major it is still longer and flattened. In Chilonatalus the tubercle forms a taller, larger hook. In Nyctiellus the tubercle is transversely wide and distinctive in possessing a medial pointed projection as well as the lateral hook. The shallow grooves along which the internal carotid artery and stapedial artery run are apparent in the fossil periotics and follow paths across the cochlear surface that are identical to the paths in the modern natalids.
Five distal ends of the humerus referable to the Natalidae are known from Thomas Farm, but no proximal humeri are present in the sample. The fossil humeri are readily identified as natalids and separated from those of vespertilionids by the laterally offset distal articular surface and the broad, triangular-shaped epitrochlea (ϭmedial epicondyle; Fig. 6 ). The following range of measurements (mm) were made of the distal humeri of Primonatalus prattae from Thomas Farm (UF 108648-108652): maximum distal width 2.8-2.9 (n ϭ 4); width of distal articular surface 1.9-2.0 (n ϭ 4); and shaft diameter 1.0-1.1 (n ϭ 4). The distal humeri of P. prattae have a broad triangular-shaped epitrochlea that has no notch or concavity between the spinous process of the epitrochlea (ϭdistal spinous process) and the medial process of the epitrochlea. The medial process is broad and blunt in the fossil humeri and is barely separable from the large epitrochlea of which it is a part. In Natalus the medial process is better developed, primarily resulting from the stronger notch located on the medial margin of the epitrochlea halfway between the medial process and the spinous process. The medial process is better developed in Chilonatalus, in which it is prominent and elongated. The medial process is separated from the spinous process by a deep rounded notch in the epitrochlea that forms nearly a right angle. The entire epitrochlea is greatly reduced in Nyctiellus, and the medial process is absent. The spinous process is small in Primonatalus, projects slightly laterally, and is somewhat pointed distally. In the fossils this process projects distally only to the level of the distal edge of the trochlea or slightly distal to it in several specimens. The spinous process is separated from the medial edge of the trochlea by a narrow but rather deep notch. A small spinous process is also characteristic of Natalus, but this process is connected to the trochlea by a ridge, and it thus lacks the distinct notch found in the fossil humeri. Because this notch is lacking in Natalus, the spinous process does not appear to be as prominent as in Primonatalus, even though it projects the same distance distally in both genera. The spinous process is very well developed in Chilonatalus, extending noticeably distal to the medial edge of the trochlea and separated from it by a deep notch. The spinous process of Chilonatalus also bears a sharp laterally projecting process. Nyctiellus has a very large spinous process that extends far distal to the articular surface. In characters of the spinous process, Primonatalus is intermediate between Natalus, in which this process is small, short, blunt distally, and connected to the medial edge of the trochlea, and Chilonatalus, in which the process is very large and broad, extends well distal to the articular surface, projects noticeably laterally, and is separated from the medial edge of the trochlea by a deep notch.
In anterior aspect, the medial ridge of the capitulum is bulbous and almost spherical in Primonatalus and Natalus. In these 2 genera, this rounded portion of the capitulum is separated from the lateral ridge of the capitulum and the trochlea by relatively deep, broadly rounded grooves. The medial ridge of the capitulum is more flattened in Chilonatalus, and the grooves separating it from the trochlea and lateral capitulum are shallow. The medial ridge of the capitulum is reduced in Nyctiellus, and the entire distal articular surface is relatively narrower compared with all other natalids.
In posterior aspect, the proximal margin of the lateral ridge of the capitulum is flattened in the fossil, Chilonatalus, and Nyctiellus and is separated from the medial capitulum by a shallow groove. In Natalus the dorsal surface of the lateral capitulum is expanded into a large rounded process; consequently, there is a deep rounded notch between it and the medial surface of the capitulum. The medial edge of the trochlea on the posterior surface is a well-developed ridge extending proximally to the flared part of the shaft in the fossils and Natalus. This ridge is weakly developed in Chilonatalus and absent in Nyctiellus. In lateral view, the articular surface of the lateral capitulum of the Primonatalus humeri is narrow anteroposteriorly and is flattened distally, and the lateral surface of the capitulum has a deep elliptically shaped concavity that opens proximally. In other natalids, the articular surface of the lateral capitulum is more rounded, and the lateral concavity is present but shallower.
Two proximal radii from Thomas Farm are very similar in size and morphology to the proximal radius of extant natalids. The only difference is that the process extending proximal to the articular surface for the humerus is more rounded in the fossils. This proximal process is more pointed and triangular-shaped in living natalids. Despite the slight difference in the proximal process, the fossil radii are more similar to the radius of natalids than to that of any other bat present at Thomas Farm. Four distal radii from Thomas Farm are essentially identical to the distal radius of living natalids. As with most other elements of the Thomas Farm natalid, the fossil radii are most similar in size to the radius of Chilonatalus tumidifrons.
The proximal end of a chiropteran radius (UF 121723) from the Oligocene I-75 Local Fauna is very similar to the 2 proximal radii from Thomas Farm in its morphology, small size, and delicate shaft. The tip of the proximal process is slightly damaged in the I-75 fossil; thus, it is not possible to determine whether this specimen differs from the living natalids in the same feature as does Primonatalus. Although diagnostic at the family level, the proximal end of the radius is not useful for distinguishing among species in the Natalidae, except for size. The I-75 radius is referred to the Natalidae, but the genus and species are in- determinate. The identification of this specimen as a member of the Natalidae is significant because it represents the oldest known record for the family, some 12 million years older than Primonatalus from Thomas Farm.
The distal end of a femur of Primonatalus from Thomas Farm is similar in shaft diameter and distal articular width to the femora of Chilonatalus micropus and Natalus stramineus. No characters distinctive at the genus or species level were found in the fossil or in the distal femur in living natalids. The relative length of the femur varies significantly among extant natalids, but it is not possible to determine length of the femur from the incomplete fossil. The femur is longer than the humerus (about 105%) in Chilonatalus tumidifrons, slightly shorter than the humerus (about 90-95%) in C. micropus and Natalus, and much shorter than the humerus (about 80%) in Nyctiellus. The variation in relative length of the humerus and femur among living natalids indicates differences in size and, possibly, function of the hind limb and tail membrane.
PHYLOGENETIC ANALYSIS
We find strong support for the monophyly of the family Natalidae (sensu stricto), including Primonatalus prattae (Fig. 7) . Among the extant taxa, the 3 species of Natalus are monophyletic, and this clade is strongly supported. Within this clade, Natalus stramineus and Natalus tumidirostris are sister taxa (not surprising, because the 2 species are difficult to tell apart in hand and are very similar in skeletal morphology), with strong support for the inclusion of Natalus major. The 2 species of Chilonatalus are monophyletic, supporting the notion that Chilonatalus is distinct from Natalus. Chilonatalus and Natalus cluster together, but support for this clade is moderate. There is moderate support for distinction of the traditional subgenera Nyctiellus, Chilonatalus, and Natalus. The fossil Primonatalus is the most primitive member of the family and is distinct from the other natalids, but its membership in the family is strongly supported. These results are remarkably concordant with aspects of the traditional classification scheme for the living natalids and suggest that there may be a phylogenetic signal in the dental-cranial-postcranial morphology in this family.
All living members of the Natalidae typically are placed in the genus Natalus (Koopman 1993) . We suggest, however, that the 6 extant species should be separated into 3 genera, Natalus (including the species N. major, N. stramineus, and N. tumidirostris) , Chilonatalus (including the species C. micropus and C. tumidifrons), and Nyctiellus (including the species N. lepidus), each previously recognized as a subgenus of Natalus (Dalquest 1950; Goodwin 1959; Koopman 1993) . Most workers consider N. major to be a junior synonym of N. stramineus (Koopman 1993; Silva Taboada 1979; Varona 1974 ), but Morgan (1989b noted several morphological differences between the 2 species that he thought justified recognition of N. major as a distinct species, including large size (there is no overlap in measurements with the smaller N. stramineus); more inflated braincase that meets the rostrum at a steeper angle; more strongly constricted interorbital region; stronger sagittal crest; and less inflated rostrum that is more tapered anteriorly, constricting the size of the narial opening.
Among the 3 living genera, Nyctiellus is the most distinct. We recognize Nyctiellus as a separate genus on the basis of numerous cranial and dental characters that differ substantially from other natalids (character numbers [character states] from Appendix II), including small size; broader, deeper, and more inflated rostrum (character 31 [state 1]); lower, less inflated braincase (25 [1] ) and less dorsally upturned braincase (26 [0] ); deeper, more robust zygomatic arch (34 [1] ); deep midline (unpaired) basisphenoidal pit (36 [2] ); inflated auditory bullae (37 [1] ); cleft between premaxillae reduced so that I1s nearly meet at midline (35 [1] ); reduced upper canines (27 [1] ); and greatly reduced P2 (29 [1] ) and p2 (50 [1] ). Chilonatalus is distinguished by having P4 with a strong labial cingular cusp (14 [2] ) and a highly derived degree of fusion in the axial skeleton, with only 1 free (unfused) posterior lumbar vertebrae (42 [2] ) and ribs that are greatly coalesced with each other and with the sternum (44 [2] ). Such axial fusion is found in varying degrees in several families of bats and is probably related to the energetics of echolocation (Lancaster et al. 1995 (Lancaster et al. , 2001 . Natalus sensu stricto is distinguished by having a straight angular process (4 [0] ) that flares strongly outward (5 [2] ) and a distal spinous process on the humerus that is not separated from the medial edge of the trochlea by a notch (23 [1] ).
The fossil material of Primonatalus prattae is not nearly so complete as that available for the 6 living species of natalids. Although many of the derived characters of the Natalidae are unknown in Primonatalus, enough of the cranial and dental anatomy of Primonatalus is preserved to confirm that this taxon is unquestionably referable to the Natalidae. The combination of the derived character states listed below unite all members of the Natalidae and distinguish them from other chiropteran families.
The derived features of the Natalidae are as follows (characters in our data set are identified by their character number in parentheses followed by the character state in brackets, from Appendix II): elongated, dorsoventrally flattened rostrum; reduced orbit with anterior edge located far posterior above M2; deep funnel-shaped fossa at anterior edge of orbit enclosing lachrymal foramen and posterior opening of infraorbital foramen (39[1] ); greatly elongated infraorbital canal originating above M2 and opening anteriorly above P3 (38 [1] ); elongated styliform process of ectotympanic that extends anteromedially and connects with pterygoid process (33 [1] ); presence on P4 of cingular or stylar cusp labial to primary cusp (14 [1] ); presence on M1 and M2 of small curved crest extending anteriorly from mesostyle into anteroexternal valley (17 [1] ); manubrium (presternum) very broad with strong posteriorly oriented median keel (43 [1] ); last thoracic and all lumbar vertebrae except the last 1 or 2 fused into rigid, laterally compressed structure with prominent dorsal and ventral ridges (41 [1] ); exceptionally elongated caudal vertebrae 3 through 6; femur and tibia extremely elongated and slender; proximal end of femur strongly bent laterally (46 [1] ); proximal end of femur with greater and lesser trochanters reduced (48 [1] ); and presence of natalid organ, a subcutaneous glandlike organ on forehead and muzzle of males. Simmons (1998) listed the presence of the natalid organ as an apomorphy diagnosing the Natalidae.
DISCUSSION
Five extinct genera have been referred to the Natalidae, including Ageina from the early Eocene of Europe (Russell et al. 1973) , Stehlinia from the Eocene and Oligocene of Europe (Sigé 1974) , Honrovits from the early Eocene of Wyoming (Beard et al. 1992) , Chadronycteris from the late Eocene of Nebraska (Ostrander 1983) , and JOURNAL OF MAMMALOGY Chamtwaria from the Miocene of Africa (Butler 1984) . On considering these 5 extinct genera to be members of the Natalidae, Beard et al. (1992) followed an expanded definition of the family proposed by Van Valen (1979) , which included, in addition to the Natalidae sensu stricto, the Furipteridae, Thyropteridae, Myzopodidae, and Kerivoulidae as subfamilies. Excluding the Kerivoulidae, this is similar to the concept of the superfamily Nataloidea proposed by Simmons (1998) and Simmons and Geisler (1998) , consisting of the families Natalidae, Furipteridae, Thyropteridae, and Myzopodidae. These authors considered the Kerivoulidae to be a subfamily of the Vespertilionidae. McKenna and Bell (1997) placed Honrovits in the Natalidae sensu stricto, Stehlinia and Chamtwaria in the Vespertilionidae, and Ageina and Chadronycteris in Microchiroptera incertae sedis. Simmons and Geisler (1998) regarded Ageina, Chadronycteris, Honrovits, and Stehlinia as incertae sedis within the Nataloidea (they considered only Eocene forms and thus did not mention the Miocene Chamtwaria). All 5 extinct Tertiary genera referred to the Natalidae or Nataloidea by previous authors, including Ageina, Chadronycteris, Chamtwaria, Honrovits, and Stehlinia, fall outside the strict definition of the Natalidae, as recognized in this study (i.e., they lack the derived features of the Natalidae listed above). Only the 6 extant species previously placed in the genus Natalus and the Miocene Primonatalus, described in this study, belong to the Natalidae sensu stricto.
Many authors have discussed the close relationship between the Natalidae, Furipteridae, and Thyropteridae (Dalquest 1950; Miller 1899 Miller , 1907 Simmons and Geisler 1998; Slaughter 1970) . Miller (1899) originally placed the Furipteridae and Thyropteridae within the Natalidae, but in his classic study of the families and genera of bats, Miller (1907) assigned the genera Furipterus and Amorphochilus to the Furipteridae and Thyroptera to the Thyropteridae. Miller's (1907) arrangement of these 3 families has been followed by most subsequent chiropteran systematists. An analysis of chiropteran dentitions supported Miller's suggestion of a close relationship between the Natalidae, Furipteridae, and Thyropteridae (Slaughter 1970) . Van Valen (1979) expanded the concept of the Natalidae by including not only the Furipteridae and Thyropteridae but also the Myzopodidae and Kerivoulidae as subfamilies. Van Valen's (1979) expanded concept of the Natalidae was supposedly based on shared derived characters; however, the supporting data for his phylogenetic hypothesis were not provided, and most subsequent authors have not followed his arrangement. Recently, Van Den Bussche and Hoofer (2001) provided molecular evidence that Nataloidea is not a monophyletic lineage. Their mitochondrial DNA sequence data suggested instead that Myzopodidae represents a basal microchiropteran lineage and that Furipteridae, Thyropteridae, and Natalidae are successive out-groups to the Noctilionoidea. However, subsequent to that analysis, Hoofer et al. (in press) extended their analysis by examining DNA sequences from a nuclear gene in all families of Yangochiroptera. Their goal specifically was to reconcile controversies surrounding 5 families whose phylogenetic positions have been unstable (Furipteridae, Mystacinidae, Myzopodidae, Natalidae, and Thyropteridae). On combining their new nuclear sequence data with the previous mitochondrial data, Hoofer et al. (in press) found support for an association of Natalidae with Vespertilionidae and Molossidae in the Vespertilionoidea (but Furipteridae and Thyropteridae remained with Noctilionoidea). Accordingly, and based on our results, we adhere to the conventional arrangement of the Natalidae, including only 3 living genera (or subgenera) Natalus, Chilonatalus, and Nyctiellus, along with the extinct Miocene genus Primonatalus.
The presence of natalids in the middle Cenozoic of Florida provides important new information pertaining to the evolu-tionary history of this small family of bats. Before the discovery of Primonatalus in Florida, the Natalidae sensu stricto had no pre-late Pleistocene fossil record. The fossils from the Oligocene I-75 Local Fauna and the early Miocene Thomas Farm Local Fauna extend the record of the Natalidae back nearly 30 million years in North America. Furthermore, the Florida fossils occur in what is now the Nearctic region, whereas no species in the Natalidae are currently found outside the Neotropical region. Late Pleistocene fossils representing extant species of Natalidae are known from many islands in the West Indies (Morgan 2001) and from Brazil (Czaplewski and Cartelle 1998) . Tertiary fossils of natalids are unknown from South America, although the fossil record of bats on this continent is very sparse (Czaplewski 1997) . Of the 2 other Neotropical families supposedly closely related to the Natalidae, the Furipteridae occur in Pleistocene deposits in Brazil (Czaplewski and Cartelle 1998) and Peru (Morgan and Czaplewski 1999) and the Thyropteridae are known from the middle Miocene of Colombia (Czaplewski 1997) .
The Natalidae are currently restricted to the Neotropical region, although several species occur at the northern limits of the Neotropics in northern Mexico, the Bahamas, and Cuba. Natalus stramineus is known from the states of Sonora and Nuevo Leon in northern Mexico (Hall 1981) , Chilonatalus tumidifrons occurs on Abaco and Andros in the Bahamas, and C. micropus and Nyctiellus lepidus are found in Cuba (Morgan 2001) . The family attains its greatest species richness in the West Indies, where all 3 genera and 6 species of the family occur. Two of the genera (Chilonatalus and Nyctiellus) and 4 of the species (Natalus major from Jamaica and Hispaniola; Chilonatalus micropus from Cuba, Jamaica, and Hispaniola; C. tumidifrons from the Bahamas; and Nyctiellus lepidus from Cuba and the Bahamas) are endemic to the West Indian subregion of the Neotropical region. Natalids are widespread throughout tropical Middle America (Hall 1981) , but they have a restricted distribution in South America, where they occur primarily in the Caribbean and Atlantic coastal regions in the northern and northeastern portions of the continent (Koopman 1982) . Natalus stramineus is the most widely distributed species in the family, occurring in the mainland Neotropics from northern Mexico, throughout Middle America, and as far south as Brazil, with a disjunct population in the northern Lesser Antilles (Hall 1981; Koopman 1982 Koopman , 1989 . Natalus tumidirostris is found in northern Colombia and Venezuela and on the southern Caribbean islands of Trinidad, Margarita, and Curaçao (Koopman 1982) . Although these islands are located in the West Indies, they were excluded from the West Indian subregion by Koopman (1958 Koopman ( , 1989 ) because they lack endemic species of Antillean bats.
All living natalids are obligate cave dwellers. In the West Indies, most species in this family roost in chambers deep within large caves that are characterized by a stable microenvironment with high temperature and relative humidity (Goodwin 1970; Silva Taboada 1979) . The roosting ecology of natalids suggests that their present (and presumably past) distribution is limited by the availability of extensive cave systems (Morgan 2001) .
The Tertiary fossil record of the Natalidae is limited to the early Oligocene and early Miocene of Florida. The family presumably survived in tropical North America (i.e., Middle America) between the early Miocene and the late Pleistocene, although natalids have no fossil record during that time period. The presence in the West Indies of 2 endemic genera and 4 endemic species of natalids suggests this group probably reached the Antilles by overwater dispersal from tropical North America early in their evolutionary history, presumably in the Oligocene or Miocene. Conversely, in South America, the Natalidae have a marginal distribution, limited species richness (2 species of Natalus, 1 of which is endemic), and lack a Tertiary fossil record. These factors suggest that natalids may not have entered South America until comparatively late in time, perhaps in the Pliocene after the formation of the Panamanian Isthmus and the beginning of the Great American Faunal Interchange. Killdeer, North Dakota. Specimens consist of skulls and mandibles, most with complete postcranial skeletons.
APPENDIX II
